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Spinal Cord Injuries: The Life After
By Woo Jeon

H

ow many times have you
driven in a car? Or, how
many times have you taken
a hard fall? For most individuals,
these events are not uncommon
occurrences. Within a split second, a car crash or a bad fall can
change an individual’s life forever.
Among the various consequences following an accident, one of
the most catastrophic injuries are
Spinal Cord Injuries (SCI). SCI
are devastating conditions for two
main reasons. First, SCI are usually sustained randomly or out of
the blue. As seen in the example
above, SCI can happen to anyone
at any time doing normal daily
activities. Second, the social exclusion that results from the inability
to be physically and socially active
can be a high barrier to overcome.
For example, an individual with a
SCI may not be able to go out to
dinner with their friends as easily
or that individual may feel as if
they’re a burden on others which
can result in alienation. It is only
with a functional and intact spinal
cord that simple daily tasks such
as brushing your teeth or taking
a shower aren’t viewed as strenuous activities. SCI are biologically
complex and life-disrupting conditions that can affect an individual’s life in various respects. There
are many health consequences of
SCI such as autonomic dysreflexia,
a condition with a sudden onset of
excessively high blood pressure, or
pressure ulcers that can be prevented given the proper care. In addi-
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tion to the health impact of SCI,
this condition can affect many
social aspects of an individual’s
life such as their occupational status, education, relationships with
family/friends, marital status, and
many more. These personal and
social challenges are the barriers
that individuals with SCI have to
overcome in order to live a life that
is of both high quality and good
health. Due to the permanent nature of SCI, individuals with SCI
experience a wide range of medical care such as surgery, intensive
care, rehabilitation, etc., and can
therefore reflect how well overall
the health system works and what
policies need to be addressed. As
a result, it is crucial that interventions for SCI work to improve the
survivability, and quality of life for
individuals affected by this condition. Additionally, by looking at
the main causes of SCI, preventative measures can be taken in order to reduce the risk of sustaining
such injury.
What is SCI?
It is important to understand the
anatomy and biological consequences of SCI because the level
of severity determines a large part,
the resulting lifestyle experience
The spinal cord is positioned within the spinal column, and extends
down from the brain to the L1−
L2 vertebral level, ending in the
conus medullaris. The spinal cord
consists of 31 spinal cord roots:

8 cervical, 12 thoracic, 5 lumbar,
5 sacral and 1 coccygeal. Figure
1 represents well the organization
of the spinal cord and the functions of each segment. The range
of impairments induced by SCI is
dependent on the location of the
lesion along the spinal cord. The
most severe cases are cervical SCI’s
which commonly cause sensory
and motor loss in the arms, body,
and legs, a condition called tetraplegia. Individuals with a lesion of
C4 or higher may require a ventilator. Thoracic SCI’s generally
cause sensory and/or motor loss
in the trunk and legs, a condition
called paraplegia. Lumbar SCI’s
typically cause sensory and motor
loss in the hips and legs. The extent and severity of sensory, motor
and autonomic loss also depends
on whether the lesion is “complete” or “incomplete”1. A complete SCI exhibits complete loss of
sensory and motor function below
the level of injury, and incomplete
SCI’s preserve some sensory and/
or motor function below the level of injury. Regardless, both cases
are no less serious and can still result in severe impairments.
A Global Picture on SCI
Quantifiable data in terms of
the magnitude and cost of SCI
are limited, and only a select few
high-income countries have the
means necessary to provide national statistics1. Therefore, the
best available data on SCI can only
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Figure 1 Spinal Cord organization and responsible functions1.

vitamin B121. It is important to
distinguish the two when looking at the epidemiological data
because the approach in creating
preventative methods can vary.
Prevalence of SCI

provide a general epidemiological
picture. However, this epidemiological picture of SCI is required in
order to assess the socioeconomic
impact of the condition. There are
three main epidemiological indicators for SCI that can be quantified: prevalence rate, incidence
rate, and etiology. These data are
useful in determining primary and
secondary prevention methods.
Prevalence and incidence rates
give insight to life after sustaining
a SCI, and from this data, secondary prevention methods involving
the proper management and care
following the injury can be implemented. Etiology looks at the
main causes of SCI which is useful
for planning primary prevention
methods which involves the re-

moval of the initial causes.
Types of SCI: There are two
types of SCI; traumatic (TSCI)
and non-traumatic (NTSCI).
TSCI are most commonly a result of road traffic crashes, falls,
and violence1. Whereas NTSCI
result from communicable and
non-communicable diseases such
as tuberculosis and cancer, as well
as nutritional deficiencies such as

TSCI prevalence data show a range
from 280 per million in Finland as
high to 1298 per million in Canada5,9. The fivefold difference may
not be an exact representation of
the prevalence due to the various
years the studies were performed.
The studies also vary in methodologies which may have contributed to the variability of the data.
Regardless, it still goes to show
locations that need improvements
in secondary prevention measures.
NTSCI prevalence data from Canada and Australia show that ageing
demographics may be the primary
reason for increasing NTSCI prevalence1.
Incidence of SCI
It is estimated that global SCI incidence is 40 to 80 new cases per
million population per year, which
means that 250,000 to 500,000
people become spinal cord injured1. In 2016, the United States,
with a population size of 314 mil-
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cidence to increase steadily with
age9. This is mainly due to the
increase in risk resulting from ill
health with increasing age.

Figure 2
Distribution
of TSCI by sex
and age group.
Source 1;
Adapted from
34, 35

lion, had an annual SCI incidence
of approximately 54 cases per million population, or approximately
17,000 new cases each year5. Although these numbers are low relative to other more common diseases and disorders, they still goes
to show that SCI impacts a significant population. A few trends
can be recognized from the TSCI
country-level incidence data, and
these trends can show which areas and what type of preventative
measures need to be taken.
The incidence rate of TSCI
is increasing, decreasing, stable depending on location. Studies from
two Norwegian counties showed
an increase in the incidence of
TSCI between 1952 and 20013.
Developed countries such as the
US, Finland, and Australia have
noticed a decrease in incidence of
TSCI1. Data from France showed
the incidence rate of SCI to remain stable6.
TSCI occurs much more frequently in males than in females. A
study based in the US showed that
males have a much higher rate of
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Etiology of TSCI & NTSCI

TSCI across all age groups especially from ages 16 to 217,8. These
results show that gender roles may
play a role in the SCI incidence
rate, where differences in alcohol
consumption, driving behavior,
and participation in high-risk
sports that manifest after childhood may attribute to the fact that
males more commonly sustain
TSCI1.
TSCI occurs mostly in young
adults and the elderly. Data from
a study in Canada revealed that
two common age-associated peaks
of TSCI occur in young adults
(males 20-29; females 15-19) and
in the elderly (males 70+; females
60+) (2), however, this increased
incidence in the elderly has been a
relatively recent development. Another study in Australia showed an
overall increase from 4% to 12%
in SCI incidence over a time period of 25 years8.
There are far fewer studies
on NTSCI incidence. However,
a study in Australia revealed that
NTSCI varies both by age and sex.
This study found that NTSCI in-

TSCI. As mentioned before, road
traffic crashes are the leading cause
of TSCI. As Figure 3 represents
well, vehicle crashes account for
70% of TSCI in 3 African countries, 40% in South-East Asia,
and 55% in the Western Pacific.
Studies revealed that the common factor among these vehicle
crash induced TSCI were the lack
of and non-use of seatbelts which
illustrates the importance of such
safety measure10,11.Falls are the second leading cause of TSCI. As represented in Figure 3, falls account
for approximately 40% of all TSCI
cases in the Eastern Mediterranean
and South East Asia. Violence, including self-harm, makes up the
third leading cause of TSCI, and
constitutes approximately 14%
of cases in the Americas, 12% in
Africa, and 11% in the Eastern
Mediterranean. Areas such as Afghanistan where violence is high
due to the effects of war, a study
found 60% of all TSCI cases being
related to violence12.
NTSCI. There are few reliable national data concerning the etiology of NTSCI. Limited data has
found showing that in countries
such as India, Peru, and Sweden,
the leading cause of NTSCI are tuberculosis and other infectious diseases13-15. However, a compilation
of studies suggests that the general
leading causes of NTSCI are neo-
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plastic tumors, degenerative conditions of the spinal column, and
vascular/autoimmune disorders1.
Prevention of Spinal Cord
Injuries
SCI whether traumatic or
non-traumatic, a large proportion
of these injuries are preventable
through primary and secondary
prevention methods. Primary prevention involves steps to remove
the initial cause of SCI before the
problem arises. Secondary prevention involves proper management
and care for individuals with SCI
following the injury.
Primary Prevention Methods
The Safe Systems Approach
Road traffic crashes being the leading cause of TSCI, reducing the
incidence of such events is a significant element in preventing TSCI.
The adoption of a safe systems
approach to road traffic crash prevention is crucial in reducing these
types of cases. This approach recognizes that a properly managed
system of vehicles, people, and
roads reduces injuries resulting

from crashes16. A successful implementation of road safety action
requires effective advocacy, broadbased community acceptance,
multisectoral intragovernmental
cooperation, and the cooperation
of industry and nongovernmental
organizations such as automobile
associations, the medical profession, and road safety advocacy
groups16.
Falls
Although the act of falling or an
item falling is an uncontrolled
random event, there are steps that
could be taken to prevent such
outcomes. These methods include
the elimination of clutter, loose
carpets, and uneven floor surfaces,
and the provision of good lighting,
hand rails, and appropriate level
seats, toilets, and beds17.
Violence
Sub-Sarahan Africa has the highest reported proportion of violence-related TSCI in the world
making up approximately 38%
of all cases18. As expected, there’s
evidence that jurisdictions with
restrictive firearms legislation and

lower firearms ownership tend to
have lower levels of gun violence
which includes bans, licensing,
age requirements, and background
checks1. Additionally, strategies
other than those aimed at reducing access to guns and knives, such
as developing safer relationships
among children, reducing availability of alcohol which is a risk
factor of violence, promoting gender equality to prevent violence
against women, and a change in
cultural and social norms that support violence can be implemented
to reduce violence-related
TSCI1.
Secondary Prevention Methods
Secondary prevention methods involve everything after the event of
a SCI which includes two things:
management of the secondary
conditions, and improvements in
policies surrounding the health
system for individuals with SCI.
Secondary Conditions and
Rehabilitation Needs
Individuals with SCI are at risk
for a variety of secondary conditions which can be a major cause

Figure 3 Etiology of TSCI among WHO
regions. Source 1; adapted from multiple.
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Source (1)

of morbidity and mortality1. Some
of the major secondary conditions
include autonomic dysreflexia,
deep vein thrombosis (DVT),
sublesional osteoporosis, chronic
pain, and pressure ulcers.
Autonomic dysreflexia is a
condition characterized by a sudden increase in blood pressure,
and this condition is most commonly found in individuals with
SCI at or above the T6 level19. If
left untreated, it may cause serious
consequences such as strokes, seizures, and death. Awareness of the
necessary treatment procedures
following autonomic dysreflexia
by caregivers is crucial.
Deep Vein Thrombosis
(DVT) is a high risk secondary
condition of SCI and is characterized by a blood clot in a deep
vein. DVT can lead to pulmonary
embolism and death. Anticoagulant medication as well as wearing
compression stockings have been
proven to help with DVT22.
Sublesional Osteoporosis results from the immediate loss of
bone mass following SCI. Osteoporosis poses a risk for easy bone
fractures from simple activities
such as transfers1. Interventions
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such as bisphosphonates in junction with vitamin D and /or calcium have had efficacy in improving
osteoporosis23.
Chronic Pain can significantly impact quality of life for
individuals with SCI. A significant
number of individuals with SCI
experience neuropathic pain characterized as burning, stabbing, and
aching20. Musculoskeletal pain
from overuse is also a common experience among individuals with
SCI. Thus, pain management can
be approached with medication,
exercise, massage, acupuncture,
psychotherapy, meditation, and
relaxation24.
Pressure Ulcers, which results from impairments in sensation and mobility, poses another
high risk secondary condition for
SCI affected individuals. Preventing pressure ulcers is the most
important aspect of care for individuals with SCI, and can be done
through regular skin checks, pressure-relieving methods, and adequate bowel/bladder care21.
Health System Strengthening
Appropriate legislation, policies,
and strategies ensure individuals
with SCI to have adequate access
to health care and rehabilitation
centers, which ultimately result in
a higher quality of life1. However,
this is much easier said than done.
Areas in a health care system that
need constant improvement include delivery service, human resources, health technologies, and
financial support.
Delivery Service

Adequate availability, accessibility, and acceptability of health care
services for individuals with SCI
is vital in maintaining a healthy
lifestyle following SCI. Therefore,
it is important to ensure appropriate access to all necessary specialized services in order for effective
continuation of treatment for individuals with SCI following discharge from the hospital setting1.
Additionally, caregivers and family
members need to be well informed
of the post-hospital medical care
available according to their specific needs.
Human Resources
Individuals with SCI require access to a wide range of specialized
service personnel such as medical
doctors, nurses, paramedics, psychologists, therapists, and many
others. It is crucial to promote access to specialist trai ning programs
in order to produce more suitably
trained personnel so that individuals with SCI have adequate access
to these resources1.
Health Technologies
Health technologies such as assistive technology and wheelchairs
are essential for safe and effective
prevention, diagnosis, treatment,
and rehabilitation for individuals
with SCI1. Studies have found that
access to these technologies, which
improve quality of life, can be limited due to eligibility issues. Other
factors such as input, sustainability, appropriateness, and impact
of these technologies also need
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to fit into a given environment25.
Therefore, it is important to establish transparent and fair eligibility
guidelines to enable people with
SCI with access to assistive technology, and identify cost-effective
models for the provision of assistive technology1.
Financial Support
Individuals with SCI require ongoing medical care and rehabilitation from the time of injury, and
therefore both the initial and ongoing costs associated with SCI
is significant26. As a result, there
needs to be sufficient funding for
specialized services in order to ensure access to comprehensive and
affordable health insurance to individuals with SCI.
Conclusion
Clearly, it is evident that SCI’s can
cause significant changes to the
quality of an individual’s life. Does
this mean that individuals should
treat each day as if they were going to sustain such a devastating
injury, and not participate in their
daily activities? Absolutely not.
But SCI’s are serious conditions
where primary and secondary prevention methods work not only to
treat and improve the lives of individuals affected by a SCI, but by
reducing the risk in the first place.
Hopefully, with a better implementation of these methods, the
risk and rate of SCI’s will significantly reduce.
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